Among the proliferative and metaplastic changes occurring in bladder mucosa, four in particular are closely related, and their etiology, mode of formation, and pathological significance have long been the source of debate and speculation (Patch & Rhea 1935 , Fagerstrom 1948 , Pund et al. 1952 , Johnson 1957 . They are: (1) submucosal masses or 'nests' of epithelial cells; (2) epithelial crypts; (3) the subepithelial, fluid-filled cysts of cystitis cystica; and (4) cystitis glandularis, in which transitional epithelium undergoes metaplasia to a columnar cell type which may or may not secrete mucus. It is frequently found lining the cysts of cystitis cystica and the condition is then more correctly termed cystitis cystica glandularis.
This brief review presents the chief findings in a series of 40 patients (18 males, 22 females), in whom typical changes of cystitis cystica were seen at cystoscopy and confirmed histologically. Metaplastic change to columnar epithelium had occurred within the cysts in 8 cases and in 3 of these extended on to the surface to replace areas of transitional epithelium. Age range was from 20 to 82 years, the highest incidence (13 cases) occurring in the fifth decade.
Etiology: Most authors agree that cystitis cystica develops most commonly in the presence of chronic urinary tract irritation due to various combinations of infection, obstruction, and stone formation. The fact that the condition is considerably less common than would be expected if this were the whole story has led to the numerous suggestions of other, more specific, etiological factors. These include avitaminosis, allergy, toxic products of metabolism, hormone imbalance and specific carcinogens. In the majority of cases there is little evidence that any of them is important and, for the present, the different forms of aberrant epithelium are best regarded as manifestations of the response of transitional epithelium to the complex changes in its environment brought about by urinary tract infection, obstruction and stone formation. At least one such factor was present in 38 cases (95 Y.) of this series (Table   1 ). In the remaining 2 cases cystitis cystica was the sole lesion found.
Urinary tract infection, when present, was usually of a chronic or recurrent nature. In the 25 cases presenting with urinary infection, the length of history varied between three months and ten years and averaged twenty-seven months. Ten further patients with sterile urine when first seen had received treatment for urinary infection previously. The commonest infecting organism was Esch. coli ( Table 2 ). All the organisms encountered were sensitive to commonly used antibiotics. Symptoms: The symptoms of the underlying pathology tend to overshadow any that might be pathognomonic of cystitis cystica and glandularis. Thus frequency and painful micturition were the presenting complaints in 28 patients, slowing of the urinary stream in 5, hmmaturia in 18 and renal pain in 10. However, 3 of the patients with mucusproducing glandular changes complained of passing mucus in their urine, and in one male patient this caused intermittent obstruction to urine flow. In 2 patients cystic change was so marked around the bladder neck that it was, in itself, the primary cause of outlet obstruction.
Diagnosis: In its commonly occurring form, cystitis cystica is a familiar finding at cystoscopy and usually gives rise to little concern or difficulty in diagnosis. The lesions are commonly found on the trigone and this was true of 20 cases in this series. In a further 14 they had extended to surround the bladder neck, and in 6 cases cysts were scattered throughout the bladder. The cysts are characteristically regular and rounded, about 1-5 mm in diameter, translucent with a pearly or yellowish light, and covered by only a thin layer of mucosa. When glandular change is present the cysts are more opaque and mucus can sometimes be seen on the surface of the red, irregular, mamillated mucosa. Cystitis follicularis, granular cystitis and bullous cedema occasionally give rise to difficulty in differential diagnosis and of these, in our experience, cystitis follicularis is often wrongly diagnosed. In this condition, lymphoid tissue collects beneath the mucosa, forming true lymph follicles with germinal centres (Fig 1) . These appear as 2-3 mm brownish nodules which are more solid and opaque than the cysts of cystitis cystica but when confluent, in inflamed mucosa, can closely resemble cystitis glandularis.
Of much greater importance is the close similarity that exists between the more marked proliferative changes and some bladder tumours. This is illustrated in the following case report which also records the only case in this series in which it was possible to trace a progression from cystic to metaplastic and eventually neoplastic change. Case Report The patient, an obese, plethoric, 55-year-old barman, had complained for five months of right renal pain and intermittent frequency of micturition, associated with the passage of thick, and sometimes blood-streaked mucus in his urine. On examination the liver was firm and palpable 6 cm below the right costal margin and the prostate gland was moderately enlarged and benign. There were no other abnormal physical findings.
Investigations: Hb 106%O (15 5 g/100 ml); WBC 7,500; mid-stream urine showed a moderate growth of Esch. coli on culture; blood urea 22 mg/100 ml; serum bilirubin 1-2 mg/100 ml, all other liver function tests normal. Chest X-ray normal. IVP revealed a normal upper urinary tract but there was an ill-defined basal filling defect in the cystogram and a moderate postmicturition residue. these areas showed replacement of transitional epithelium by tal, closely-packed mucus-secreting epithelial cells closely resembling large intestinal mucosa. Further biopsies showed that though most of the mucosa was of a simple glandular metaplastic type a few areas had the features of a low grade mucus-secreting adenocarcinoma (Fig 4) .
The patient refused further surgery until one year later, when radical cystoprostatectomy with ureterosigmoidostomy was carried out. Post-operatively he became very ill after developing peritonitis and septicaemia, following which he died in the third week.
Examination of the cystectomy specimen ( Fig 5) showed replacement of the mucosa of the trigone, bladder neck and anterior wall by a carpet of greyishpink papillary tumour protruding about 6 mm from the surface. On section the delicate fronds of tall, columnar, mucus-secreting epithelium were very regular, and there were no signs of invasion of the muscle coat.
Fig 3 Cystogram in a case ofgross cystitis glandularis with early neoplastic change
Cystoscopy showed gross changes of cystitis cystica, occupying the whole of the trigone and surrounding the ureteric orifices. A mass of the same tissue protruding into the bladder neck was resected. Sections showed many large thin-walled cysts containing eosinophilic colloid material and lined by transitional and, in some areas, columnar epithelium (Fig 2) . There was no evidence ofneoplasm.
Over the next three years the patient required occasional treatment for urinary infection but remained generally very well. He then began to complain of increasing frequency of micturition with total hematuria and difficulty in voiding the thick mucus in his urine. A cystogram at this time showed a marked basal filling defect (Fig 3) .
At cystoscopy, 250 ml of thick mucus was aspirated from the bladder and there was now what appeared to be a large, necrotic, mucus-covered neoplasm of the anterior bladder wall and bladder neck. Sections from Fig There have been many reports of proliferative changes occurring in association with bladder tumours. Nesbit (1956) recorded the finding of neoplastic change within the cysts of what appeared to be a typical case of cystitis cystica.
Other authors have described cases in which cystitis glandularis has eventually progressed to adenocarcinoma (Shaw et al. 1958 , Kittredge et al. 1964 ) and Salm (1967) described an interesting case in which multicentric, solid alveolar carcinoma appeared to have arisen in Brunn's nests. In a series of cases of transitional-cell carcinoma Schade & Swinney (1968) Although such findings have convinced some authorities of the premalignant nature of proliferative lesions, others believe that the changes are merely coincidental or even that the neoplastic change precedes the proliferative one.
In the 9 cases of the present series which were associated with bladder tumours the sequence of events was as follows: (1) In 6 cases, cystic lesions have arisen at periods of from three months to six years after the first appearance of simple transitional cell papillomas. In 4 of these the cysts disappeared after treatment of the tumours by diathermy, and biopsy since then has failed to show any microscopic proliferative changes. Cystic changes persist in the remaining 2 patients, and in one of these metaplasia to a mucussecreting columnar epithelium has been observed.
(2) In 2 patients with poorly differentiated transitional cell carcinoma, cystitis cystica was present at the time the tumour was diagnosed. Gross proliferative changes masked the true nature of the tumour in one of these cases and several biopsies were required before its malignant nature could be diagnosed with certainty. (3) In only one case have these proliferative lesions been shown to be premalignant (see case report). Treatment: Endoscopic diathermy coagulation of small areas of cystitis cystica glandularis has been employed in 2 cases with good effect and no visible recurrence over a period of twelve months. In one of them, however, biopsy has shown glandular changes in mucosal crypts beginning to grow once more on to the surface.
In more widespread lesions treatment has been conservative and directed at the underlying pathology in the urinary tract. Thus, in 9 cases, cysts have disappeared within three to six months of commencing treatment of urinary infection (9 cases) and relief of outlet obstruction (3 cases). Follow up in a further 14 patients has shown that cystic change has persisted for one to six years in spite of eradication of underlying pathology. These patients are being followed up by regular cystoscopy and to date the lesions do not appear to be progressive.
Summary
Forty cases of cystitis cystica have been studied. Cystoscopic and histopathological findings have been described and points of diagnostic importance discussed. Glandular metaplasia was present in 8 cases but in only one was there definite evidence of progression from metaplastic to neoplastic change. However, proliferative and neoplastic lesions frequently co-exist and the occasional similarity in their cystoscopic and microscopic appearance calls for close co-operation between the urologist and the pathologist if errors in diagnosis are to be avoided.
Final Diagnoses after Urinary Screening of Apparently Normal Workmen [Summary]
by M Davies ssc ms (General Hospital, Altrincham, Cheshire)
The urines of 4,636 workmen were tested at the factory for sugar, protein, red and white blood cells. Eighty-four workmen whose urines contained two or more cells per high-powered field, or albumin in excess of 10 mg/100 ml were submitted for further investigations at the urological outpatient department at Altrincham General Hospital. All the subjects whose urines were found to be abnormal on repeat examination were submitted for intravenous pyelography and cysto-urethroscopy.
Fifteen men were found to have organic disease: 4 were markedly hypertensive; 3 had bladder papillomata; 2 had renal calculi; the remainder were cases of chronic pyelonephritis, basal cystitis, prostatitis, hydronephrosis (idiopathic), bladder diverticulum and gonorrhoea.
The method of selection of subjects for detailed investigation, and the normally accepted levels for various substances in the urine were discussed in detail. The necessity for standardization of the methods of cell counting and-a discrepancy in the various workers' results was noted.
No correlation was found between the degree of abnormality of the urine and the instances of demonstrable pathology in the urinary tract. It was therefore concluded that any satisfactory survey should include detailed urological investigation of each person; which is of course impractical.
